Introduction
Let Ω c R m be a bounded domain with smooth boundary, where m > 2. We consider the exponential energy functional If a functional has sufficiently rapid growth, we can expect full regularity of minima. In fact, quite recently, Due and Eells [2] , Eells and Lemaire [3] show that, in the case of n = 1, a minimizer u of E satisfies u ^ C°° (Ω) for any smooth boundary data provided that Ω c R is a strictly convex bounded domain.
In this paper, we consider a local regularity of minima of E for the case of n > 2. Our main theorem is stated as follows: B:= n W ι~1/p p (dΩ).
K/Koo
For a given g e B, the function space on which we consider the functional E is denoted by VVg I** *= VV . U \ dΩ gf .
Moreover, to prove Theorem, we consider a Hubert space
In this paper, B r (a) expresses the ball centered at a ^ Ω with radius r, and we abbreviate B r '-= B r (a) when there is no confusion. Moreover d stands for the distance from the center a to dΩ, i.e, d := dist(α, dΩ).
The existence of a minimizer
The aim of this section is to prove the following theorem.
( Proof. We note that the set X g is a closed convex subspace in H (Ω) and the functional E is strongly convex and strongly lower semi-continuous on X g . Therefore, E is weakly lower semi-continuous on X g . Moreover, we show that the functional E is coercive on X g . Namely, any sequence {u n } in X g which satisfies || u n || -•* °° contains a subsequence {u f n } such that E(u f n ) -* oo. Let {u n } c X g be a sequence which satisfies || « n ||-* °°. Since Ω is bounded, using Poincare's inequality, we see || Vu n \\ L Urn fit, x) = P ( .wV In the followings, we shall prove a bound of the gradient of minimizers. Since it will be proved by Moser's iteration method, we shall first describe the proof in the case of tn > 3, for the sake of simplicity. After the completion of the proof in that case, we shall make a remark about the proof in the case of m -2.
In order to justify the calculation in the proof, it is sufficient to have F^| Fw|2 e W^{Ω) for γ> -1.
Proof Let Δ h φ be the difference quotient of a function φ in the direction e k . Since u is a minimizer, u satisfies the Euler-Lagrange equation of E weakly:
In ( Proof First we take a negative number γ as γ > max{-1, -4/m}. In (2. 
J B r
By a similar calculation to the proof of Proposition 2.10, we have for any 1 < q < 2 and 0 < ε < ε 0 , where the constant C = C (ε, | Ω |). The inequality (2.100 is proved by taking γ as ~τ (l/q -1) < γ < 0 in the proof of Proposition 2.10.
We also obtain inequalities similar to (2.18) and (2.22). Therefore Proposition 2.24 also holds in case of m -2.
Holder continuity of a minimizer
In the final section, we shall prove the main theorem. for all 0 < σ < 1 /2. [ \ Vυ -V 1 Γ dx.
B σT Bγ
Since V γ minimizes the integral J | Vυ -c \ dx, we have (3.6) f I Vυ -V, Γ dx < f \ Vυ -V\ 2 dx. 
